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TITLE OF INVENTION: Improvements in down conversion 
SUBMITTED BY: TajinderManku 
TELEPHONE: (519)- 880-1687 
E-MAIL: tmanku@sirific.com 
ADDRESS: 

SiRiFIC Wireless Corporation 
460 Phillip Street 
. Waterloo, ON 
If N2L5J2 
J 1 phone -519-747-2292 
fax -519-747-3996 



Please Answer the following questions and attach any docnments/pnbUcations/disclosures: 



1. Discuss Ihe relevant area or areas of technology. . , . 

W Theinventionisrelevantintheareaofintegratedradioreceivers. The invention is 

• • 2? a method of integrating a down converter within CMOS technology. 



2. What problem or problems exist that your invention may solve? 

SBtiFIC's RX technology consists of two mixers connected together via a Hi**. At tne 
LOportsofthetwomixersaabeledmandM2)toesignals<|»land<|»2areappUedsnch 

that the overall RF signal (denoted as x(t)) is multiplied by a signal having significant 
power at the RF carrier frequency; that is $l*<p has significant power at the RF 
frequency. However in realily there will be power generated in places other than the 
RF carrier frequency - denote this power as unwanted power - this can be seen in the 
figure below. This amount of unwanted power can be controlled via the time delay and 
frequency of signal *2. The nnwanted power will down convert signals located at the 
"unwanted power frequencies". For example, if there is unwanted power at 2100MHz 
and there is an out of band RF signal at 2100MHz, this RF signal will be down 
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converted on top of the wanted signal. However, this down converted power will be 
attennated by the difference between "the power of the wanted" minus «the power of 
the unwanted" (for flie figure below this is ~37dB) - denote this amount as WmTJ 
(Wanted minus Unwanted). If RFwanted denotes the wanted RF power, iiie total 
amount of power at base band is approximately: 

BBpower = RFwanted + 10*(-WmU/10)*RFiinwanted 

There areihree ways to fix this problem- (i)mcreasmg me value of WM (h>djusto^ 
the frequency of *2 such that the RFunwanted tone does not fall on top of the wanted 
S ignalatbaseband,(iir)^^ 

faffing on top of the wanted signal significantly reduces. In either approach the 
| BBpower is iimiimized as a function of the variables in (i) or (if). The document 

addresses solution (f) and (fl). Also me document addresses generating +1 using a IX> 
that is not tuned at the carrier frequency along with a regenerative divider. 



P 



V! 



4 * 





3. What are the advantages of your invention? 



Key points (see circuit in question 4): 

• Reduces spurious problems by reducing Wm 

. After the regenerative divider the signal has a large frequency component at _the 
RF^rrier frequency. The regenerative divider also may be replaced by a divide 
or multiply by N element 

• A high pass filter is absorbed in mixer2 to reduce DC onsets. 

4. fixplam, in detail, preferably with the assistance of drawings or flowcharts, the best embodiments 
or examples of your invention. Include a list of components, if appropriate. 
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Mixer 1 is a down conversion mixer. It may be different than the one depicted in the 
fignre above. Mixer2 is the second mixer and is passive and has absorbed a high pass 
filter (Le. components Rm2, Rml, Cm2, Rm4, Rm3, and Cml). 
The switches s2 and si change the gain of the mixerl. 

The NOR gate helps generate «L and is designed similar to the Mix2. The degree of 
symmetry between the NOR gate and mixer! helps increase the value of Wm. 
Y l is also generated with me help of a VCO (i.e. LO) that is not tnned at the carrier 
freqnencyandaregenerativedivideroradividedbyNcircntt. The VCOmay bean 

off chip component 

The signal $2 is generated using a divided by 2 element to ensure that *2 has a -50% 
duty cycle. Also there is a frequency controller to generating *2 that may enable <j>2 to 
hop from one frequency to another. This reduces the probability of <j>l**2 having 
power at an unwanted frequency, (the rate of hopping should be at least greater than 

the data/symbol rate of the data. 
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5. Repeatitem(4) above, for any other OT ^^° f < ^ entiOIL 
. The circuits above can be implement nsing bipolar technology, CMOS 

technology, BiCMOS technology, or another semicondnctor technology. 
. The regenerative circuit may be replaced by a divided by N element 
• Any other mixer described in the art may replace Mixerl. 
. A poly-phase filter may be replaced between the regenerative circuit and the 
NOR gate inputs or absorbed in the regenerative circuit 

6. What are the important elements of the preferred embodiment of your invention? 

. TheNORgatecfrcuitissintfarto^ 
m Ld/orcircuitlayont-thisistoreducespuriousproblemsbyreducmgWM 

I . The element Soggen has a frequency control ^f^^^^ it 

I hopping technique and in one embodiment, uses a dmded by 2 element to Keep 

1 at~50% duly cycle signal. The frequency hopping is at a rate faster than the 

f data/symbol rate of the incoming RF signal. atrtie 

O' • Afte/STregenerative divider the signal has a large frequency component at the 

R RF carrier frequency. The regenerative divider also may consist of a 

III divided/multiplied by N element 

in 

m . 7. Who is/are the inventory? Please provide their name(s), address(es) and citizenship. 
Tajinder Manku - Canadian 
263 Lion's Court 
Waterloo 

8. Whatkey words would you suggest be used m searchmg for patents wvermg sirmlar 

technology? 

Direct conversion receivers 
Regenerative dividers 
Down conversion 
DC offset correction 

Embodiments of the invention include: 

. Mamulti-stagenuxertopolo^ 

power at a desired up or down conversion frequency, but each said said local oscillator 



El 
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signals having a little power at said desired up or down conversion frequency, the 
improvement comprising the steps of: 

minimizing unwanted power at base band by increasing the value of: (wanted power 
minus unwanted power). 

o Mammti-stagemixertopology^ 

power at a desired up or down conversion frequency, but each said said local oscillator 
signal having a little power at said desired up or down conversion frequency, the 
improvement comprising the steps of: 

minimizing unwanted power at base band by adjusting the frequency of one of said local 
oscillator signals such that the unwanted RF tone does not fell on top of the wanted signal at base 



I 1 band 



|, o In amulti-stage mixer topology, the product of local oscillator signals having significant 
f power at a desired up or down conversion frequency, but each said said local oscillator 

f signals havmgafimepowerats^ 

improvement comprising the steps of: 

minimizing unwanted power at base band by frequency hopping one of said local 
! oscillator signals so that the probability of the unwanted RF tone felling on top of the wanted 
base band signal is significantly reduced. 



o A method of control for multi-stage mixer topology comprising the steps of. 

nmmmzing unwanted power at base band by increasing the value of: (wanted power 
minus unwanted power). 

o A memod of amfrol formula^ 

mmimizing unwanted power at base band by adjusting the frequency of one of said local 
oscillator signals such that the unwanted RF tone does not fall on top of the wanted signal at base 
band. 

o A method of control for multi-stage mixer topology comprising the steps of: 
mmimizing unwanted power at base band by frequency hopping one of said local 
oscillator signals so that the probability of the unwanted RF tone falling on top of the wanted 
base band signal is significantly reduced. 
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o A multi-stage mixer topology including a pseudo-local oscillator signal generator 
comprising: 

" a local oscillator that is not tuned to the carrier frequency, and 
a regenerative divider. 

o A multi-stage mixer topology including a pseudo-local oscillator signal generator 
comprising: 

a local oscillator that is not tuned to the carrier frequency, and 
. an n-element divider. 

1 o A multi-stage mixer topology including a pseudo-local oscillator signal generator 

comprising: 

a local oscillator that is not tuned to the carrier frequency; and 
an n-element multiplier. 



jy internal switches for changing the gain of said mixer. 



o A mixer comprising: 



A signal synthesizer for generating local oscillator signals for use in a modulator or 
demodulator comprising: 

a divide hy two element to ensure that a fifty percent duty cycle is provided. 



o A signal synthesizer for use in a multi-stage mixer comprising: 

a frequency controller enabling the hopping from one frequency to another reducing the 
probability of the output of said multi-stage mixer having power at an unwanted frequency. 

o Asystemforexecutmgmememodofanyoneofmeaboveemboto 

o An apparatus for executing the method of any one of the above embodiments. 

o A computer readable memory medium for storing software code executable to perform 
the method of any one of the above embodiments. 
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. A carrier signal incorporating software code executable to perform the method of any 
of the above embodiments. 

• Adatastrocturecompri^ 
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